Abstract. The article presents the results of building a model of economic evaluation of intellectual capital (IC) of machine-building enterprises suitable for the IC current level, its individual components and their potential. A typology of factors influencing the choice of IC evaluation methods in the industry has been developed. Factors of internal and external environment are described to consider when choosing a basic evaluation method of IC in machinebuilding enterprises, the direction and the impact of these factors in the current economic conditions in Ukraine being determined.The basic matrix selection method of evaluation of IC of machine-building enterprise, grounded priorities and a combination of different evaluation methods by defining their weighted grades are constructed. The graphical model of economic evaluation of machine-building enterprises IC and its development potential is designed. According to this model, indicators of the level of development of IC and its components in their cost measurement are calculated.
described the proven methods of IC evaluation and some of their modifications that have narrower application in machine-building enterprises of Ukraine. Most experts are inclined to believe that in conditions of weak stock market development it is best to use several methods of evaluating IC simultaneously, if the budget of the enterprise and the time frame for regulating the processes of IC formation and development allow to do this.
The least developed part of the methodology of economic evaluation of IC and its components is the study of internal and external factors that influence the choice of the basic method of evaluation and study groups using evaluation methods and their modifications, depending on the purpose of evaluation, resource constraints and performers' competence. It is necessary to develop a link between the IC evaluation method and regulatory actions on formation, development and commercialization of IC and its components.
The purpose of the research is to create a model of economic evaluation of IC of machinebuilding enterprises, which will keep track of the current state of IC, discover its reaction to regulatory actions, and assess the growth potential.
Consequently, we have to perform four interrelated tasks: 1) to identify the factors influencing the process of selecting basic methods of IC evaluation; 2) to establish a procedure for selecting components of IC evaluation methods according to the needs of the specific machine-building enterprises or groups; 3) to form a graphical model of economic evaluation of IC of machine-building enterprises and their development potential; 4) to calculate the basic indicators of evaluation of IC and its components on the basis of specific machinebuilding enterprises.
Materials and results.
We divided all factors that affect the choice of the basic method of IC evaluation by several features, the impact environment being the main of them (Fig. 1 ). Other features have relatively less weight, though establishing the values of the weights of groups of factors depends on the objectives of IC evaluation and the structure of environmental influences. The choice of the evaluation method depends on a combination of factors that affect the enterprise at the moment and will do so in the future with a rather sufficient degree of probability.
Fig. 1. A typology of factors influencing the choice of IC evaluation methods at machine-building enterprises
Note: developed by the author. If most of the factors have a continuous effect, you should implement a monitoring system of intangible assets (NMA) based on one of the famous DIC methods. Although DIC methods have problems with interpreting measuring instruments, when similar data are transmitted continuously and in real time, they will be a good base for comparison and making relevant administrative decisions regarding regulation of IC. Periodic and situational factors of impact give advantage to methods of evaluation from groups MCM or ROA because they provide an objective market characteristics of NMA, regardless of the time of measurement, its repeatability or data sampling.
If market factors have mostly favourable impact on the enterprise, there is enough time for choosing the methods of IC evaluation and any of them can be selected. If such impact is unfavourable, then, as the practice of Western corporations shows, the most effective evaluation methods are those from groups MCM or ROA, because they give quick and unambiguous monetary evaluation of the NMA, though they do not reflect the development potential of the individual IC components. There is actually no pure neutral impact of the environment on business; visible "neutrality" is usually the point of transition between the positive and negative influences, and therefore it is important not to be misled by its interpretation and, consequently, not to choose the wrong method of IC evaluation. Managers, who are professionally dealing with the objects of intellectual property (OÌP) and NMA consider that the best situation for the company is рermanent light adverse effect of the environmental factors, which stimulates well the intellectual activity of the personnel, but is not dangerous to the company's competitive position in the market.
If the factors of the external and internal environment affect the choice of IC evaluation method directly, they also give a hint about the method to be used for measuring the NMA, i.e. a direct effect itself chooses the method of measuring IC, as it programs the basic indicators for IC further regulation. If the influence is coming from consumers, there are suitable methods of evaluation of client and infrastructure capital based on SC tools; if it is coming from suppliers, the SC methods of measuring infrastructure capital within consumer and organizational capital are effective etc. It is worse with the indirect influence of the factors, because at the moment of action it is felt weakly, though its consequences can be odserved in different subsystems of the enterprise regardless of the point of application of this action. This means that it will be necessary to use all the groups of evaluation methods to find indicators that characterize the change in IC and its components as the result of these influences. If there is not enough time or money, it is recommended to use the simplest MCM-methods for corporations or ROA-methods for non-corporate forms.
The mechanism of impact of environmental factors on the procedure of selection and application of IC evaluation method appears in changing financial, economic, administrative, technological and social conditions of the enterprise functioning and development of its NMA. If the impacts are mainly financial and economic, the priority is given to the methods of assessing the monetary value of IC and its components. Otherwise, it can't be done without methods of SC and DIC groups.
The strength and stability of the factors of impact on the process of selecting and using the method of IC evaluation are more declarative in nature and affect such conditions of decision-making as time, management competence and the resources available at the moment. Strong and persistent negative impacts suggest the existence of threatening trends and probable problems of strategic character. In this situation the issue of IC regulation recedes to the background, though it is not so in case the enterprise specializes in producing innovative products with large share of expenditures on R &D and patent support. The company may feel a strong periodic pressure of the external environment in the process of commercializing its OIP and using patents and copyright. In this case, the methods of assessing the return on ownership of the patent rights and the value added obtained in the process of their use prevail. The problem is the identification of fastchanging factors that may be mediated and alleged to be weakly influenced, but their consequence may be the complete blockage of a single patent or even the initiation of litigation by competitors. In so doing, the purpose of litigation in the field of OIP or patent law is not so much the direct benefit of transferring the rights to a particular product, invention or technology, as the deterioration of reputation, and hence the market value of an opponent.
Often for the purposes of regulation of IC and its components there is needed information, concentrated around certain IC elements. Accentuation on the elements of the human, organizational or consumer capital limits the range of available methods of evaluation, as most of them give very approximate evaluation of the IC narrow segments. If you need an integrated IC evaluation, it is desirable to use two or three methods parallelly, and then output the weighted index of the IC development level. Unfortunately, in this case we lose the base for comparison with other enterprises, but sometimes it is of no importance.
As the environment is the initial feature of the typology of factors of impact that affect the choice of the IC evaluation method, it is the environment that also defines the criteria for selecting specific techniques and tools. Internal and external factors of impact are not homogeneous, therefore it is worth to explore them in more detail ( Table 1 ). The strength of the impact factor indicates whether this factor will have priority in the process of choosing an IC evaluation method; the direction of impact shows whether the influence of this factor helps to choose appropriate methods of evaluation or, on the contrary, increases the level of uncertainty of the choice. Characteristics of the described factors of internal and external environment are the basis for constructing a matrix of the choice of the basic method of IC evaluation for machinebuilding enterprises ( Table 2) . Note: generated by the authors.
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The weight of the particular factors chosen for each company depends on the objectives of the IC evaluation, the needs of contractors and conditions of the external and internal environment. Traditionally, the sum of the weights of the factors is equal to the unit, however, in some cases this can be neglected. A combination of factors can also vary, although it is recommended to program their expanded set, and in case there is no need to consider this or that factor, it should just be assigned a 0 value as a weight coefficient. Each group of methods is assigned priority from "0" to "3", and the better the group satisfies a specified condition, the higher its digital value of priority is.
The obtained integrated evaluation results are the basis for situational choice of the basic methods of IC evaluation. If there is a need (or desire to external contractors) to use simultaneously several groups of evaluation methods, they choose them by the next value of an integrated assessment. Then, within the selected groups, it is necessary to select a basic method of IC evaluation, and modify it to meet the needs of the enterprise by adding or removing individual indicators and/or procedures. The important stage of IC economic evaluation at a machine-building enterprise is the creation of the program and schedule of the IC internal audit, approved by the order of the company.
The model of IC economic evaluation at machine-building enterprises is built on the basis of the closed cycle of iterations of established criteria of sufficiency of the received information and the given accuracy of the evaluation results. Such a principle is convenient for further automation of work on calculations of the given indicators, presentation of results and their use in the process of IC regulation. The graphic interpretation of the model reflects the main stages of the IC economic evaluation and the procedures for its implementation in accordance with a combination of factors that affect the enterprise at a given stage of its life cycle (Fig. 2 ). The first stage of the model involves the formation of the concept of the system of IC economic evaluation at the enterprise, which depends primarily on the goals that the management has set itself. These goals are of two levels: tactical (IC inventory, increase of market value of the enterprise, preparation for organizational changes) and strategic (planning of reorganization, system reengineering, designing a development plan). If the goal is one and it is clearly established, the formation of the EOIC system is relatively simple, it can often be limited to using one of the methods developed. However, in most cases, the management wants a universal and permanent EOIC system that would provide prompt answers to all questions that arise in connection with the development of the IC and its components and points to the results of the regulation of the IC. It is theoretically possible to create such a universal system, but it will be very cumbersome -it will have to constantly calculate and track many surplus indicators, therefore, in terms of the efficiency of the EOIC system and optimization of the time and money costs, it is still appropriate to limit it to partial sets of indicators. methods. It is unlikely that one and the same enterprise in the near future will reorganize its key business processes, will be subject to reorganization (merger, acquisition or sale), create and commercialize OIP, expand patent licensing activities etc.
Creation of a working group for formation of the EOIC system requires a detailed study of the organizational moments, because the functioning of this group can be quite long -up to full automation of monitoring and calculation of all necessary indicators and filling the corresponding database. The experience of big foreign industrial enterprises shows that mixed working groups, which will involve external consultants, and in some cases entire consulting group, working on a parity basis with the representatives of the major divisions of the company are most effective. The budget of such working groups is rather large, so in terms of domestic business the best format is as follows: one external consultant on a regular basis, several external experts of narrow profile and selected employees of the main production and functional units that collect and analyze primary information. It is clear that such a working group will be reorganized from time to time, and its main objective is to create an effective system of EOIC and implement it in the work of the enterprise. Western experience suggests that in the mediumsized enterprises, the processes of economic evaluation of IC and measures for its regulation can be completely automated, and control will be carried out by one of the functional units (mosty financial department). Large enterprises often have to allocate a sector in the functional services, or create a separate service, as they deal with all issues related to the development of the IC potential. There are many forms of organization: from the establishment of the position of the IC analyst to the allocation of several units dealing with integrated research and development of the IC (ranging from R & D and personnel to the commercialization of OIPs and its patent and licensing support).
Investigation of the factors of internal and external environment is the first step of the working group, the results of which allow to uniquely identify the basic group of EOIC methods. Subsequently, the members of the working group, with the support of unit managers, form the structure of the EOIC information support and collect the initial information about the elements of the enterprise IC. As a result of these works, a technical task for the creation of a database, modification of the existing system of communications and document circulation should be formed and approved by the management. Sources of obtaining primary information for EOIC are general financial statements of the enterprise, reports of individual units and data obtained from surveys of managers and leading specialists who are tangent to the formation of IC.
At this stage in the formation of the EOIC system, there exists the greatest probability of the emergence of a resistance of management and personnel, which will be manifested in reluctance to provide some data and become the subject of research. The problem is exacerbated by the fact that members of the working group or external experts involved will have to conduct numerous interviews and questionnaires in order to determine the intellectual potential of individuals and entire units. Part of the personnel will feel threatened with their further status at the enterprise (and not without reason) and therefore deliberately or unknowingly sabotage the initiatives of members of the working group. It will not be possible to completely eliminate this resistance by administrative methods, so some adjustments will have to be made to minimize the impact of critically-minded individuals and to conduct repeated and cross-polls to obtain reliable information.
The final result of the first stage of implementing the EOIC model at machine-building enterprises is the initial analysis of the input information, which consists in grouping the collected data, establishing trends in their changes and forming on their basis a basic set of EOIC indicators. These indicators are calculated over several available periods, and based on the results obtained, the database and the primary report are generated. This primary report will be limited to one period in terms of qualitative indicators, as they are obtained through direct communication with executives and leading specialists, and thus "retrospective" data can not be obtained. As for a full analysis it is necessary to have a comparative basis, only after passing through several subsequent periods (at least three one-quarterly polls) it can be argued that the data obtained are relevant and verified.
We should not forget that the very fact of the study of the level of development of IC and its individual components affects the managed subsystem as a regulatory measure. It is unlikely that someone will want to look less competent during the interview than they really are; there will be many attempts to "decorate" the reality or give the desired effect. A more sophisticated version of disinformation is possible: the respondents deliberately understate the current level of their competencies and development potential, in order to demonstrate "significant" growth next time.
The results of the survey of managers of machine-building enterprises indicate that most of those who recognize the expediency of investment in the development of IC, want to have a universal instrument of its assessment. Realizing that this universality does not allow to deeply explore the individual aspects of the IC components, they agree on the least labor-intensive sets of EOIC indicators, which will become peculiar markers of the direction of changing the IC potential And only after these indicators show a stable connection of investments in the IC development with the financial results of the enterprise, they consider it appropriate to modify the EOIC system in accordance with the objectives.
Based on the data obtained and the experience of Western industrial enterprises, we propose, at the first stage, to restrict the minimum number of IC evaluation indicators that are universal in relation to the purpose of evaluation. The calculation of the values of these indicators for a group of machine-building enterprises gives an idea of the general state of affairs in the field of IC development (Table 3) . When identifying the objectives of the IC evaluation, these indicators can be supplemented by others that more accurately identify the causes and effects of changes in individual IC elements and components of the enterprise.
Table 3
The results of calculation of indicators of economic evaluation of IC and its components for the individual machine-building enterprise as of 1 January 2016 
Continuation of the

Note: the author collected the data groups of the indicators and calculated their values
The IC monetary evaluation is always subjective, because it is based on the value of assets that are not fixed in the form, and the potential for their transformation into the enterprise's revenue is probabilistic. In an advanced stock market, it is simpler to determine the value of an IC as the difference between the market value of its shares and the book value of assets. But in Ukraine the stock market is not developed, therefore, it is necessary to look for other ways of estimating the monetary value of IC. As guidelines, we can take into account the liquidation value of assets, the forecast of profits for a long period of operation of the enterprise, mortgage value of the property, market value of raw materials and materials, land plots, buildings etc.
Having studied the work of scientists and practitioners [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , we believe that in the first approximation, the cost of an IC can be determined by taking into account the income added by intellectual assets and the average interest rate on equity as a discount factor. We proceed from the fact that the cost of IC is formed over a long period of time, reversed to this ratio: (1) where D ІC -part of the income added by IC; thousand UAH; -the average share rate; %.
Since we cannot directly determine the value of the average interest rate on equity, as most domestic enterprises do not pay real dividends, we assume that ACNBU C0,5*O, = where O NBU is the NBU discount rate, which at the time of our calculations was 14 %.
Part of the income added by the IC is determined by the formula: (2) where D I -net income of the enterprise; thousand UAH; B Σ -book value of assets; thousand UAH; -the turnover of liquid assets, %. In its turn, the turnover of liquid assets is calculated in the following way:
where D r -income of the enterprise from sales; thousand UAH; -average annual cost of liquid assets; thousand UAH.
If an enterprise really works, then the growth rate of its income exceeds the growth rate of its tangible assets. However, in the structure of tangible assets there is a part of illiquid assets or those that do not participate in the production process. Using formulas (2-3), we separate that part of the enterprise's income, which is not explained by the use of tangible assets and we consider it the equivalent of IC in cash. Since this capital is used for a long time and generates relevant revenues, we discount it at a rate or at the level of the average share of equity or at half the NBU discount rate.
The calculations made for five companies (see Table 3 ) show that the value of their IC exceeds the book value of assets by half on average. This is the expected result, since the market value of the assets of enterprises is predominantly higher than the non-indexed balance sheet and, moreover, contains a component brought in by intangible assets that participate in the production but not are reflected in the balance sheet. The higher the ratio of IC to the book value of assets, the higher the probability that the company has a high potential for development.
Conditional value of IC is the sum of the value of human, consumer and organizational capital of the enterprise. The conditionality of an algebraic sum consists in the fact that the cost of IC is formed over a long period of time, and its commercialization is prepared for years, although it may be realized (converted into money) at a moment, if the enterprise is sold. In addition, the object of sale is the whole enterprise, and the IC only increases its value. However, at the same time, we will definitely wonder what part of the value of the IC is formed at the expense of human resources and their potential, which at the expense of customers, and what part of value is formed at the expense of the system and technology of business management. New owners of the company will implement its partial reorganization and the answers to these questions determine the strategy of their behavior in the purchase and development of business, business process reengineering, integration with other business entities and much more.The simplest, but fairly accurate measure of the cost of human capital of an enterprise is the determination of part of its income, which is added by the intellectual potential of the staff: (4) where D I -net income of the company; thousand UAH; І PG -the index of productivity growth; nthe number of periods during which human capital is formed. (5) where PG 0 , PG 1 -labour productivity in the base and fiscal periods, respectively; thousand UAH/person; (6) where D I -net income of the enterprise; thousand UAH; N A -the average number of employees; persons (7) where r -the discount factor (in our case corresponds to the discount rate of the NBU, it being 0.14).
Taking into account (5-7), the modified formula for calculating the income added by human capital will look like this: (8) Then the value of human capital will be: (9) where D HC -income added by human capital; thousand UAH; r -discount rate (NBU discount rate, r = 0.14).
Similarly, we calculate the value of consumer capital of enterprises, but here the main indicator will be the number of regular customers and its average order volume, since these are the customers that generate long-term revenue growth. The share of income created by client capital is calculated as follows: (10) where -average size of purchases by regular and ordinary consumers; thousand UAH; -the number of regular consumers; persons.
The average size of the purchase of a regular customer is: (11) where -the volume of purchases of the i-th regular customer; thousand UAH; the number of regular customers.
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Then the volume of consumer capital will be: (12) where D С C -income added by human capital; thousand UAH; r -the discount rate (NBU discount rate, r = 0.14). The cost of organisational capital is hard to calculate, so we will proceed from the assumption that:
where HC, СC, ОC -the cost of human, consumer and organizational capital of the enterprise, respectively, at a fixed time; thousand UAH.
The results of the calculation of these indicators for five enterprises (see Table 3 ) indicate that the basis of IC is human capital (an average of 52.85 %), while the smallest share (on average 11.04 %) is generated by consumer capital. This is typical for machine building industry, because the main buyers are allied companies that have collaborated for a long tim; the market is not dynamic, so work with customers is not very important. More important is the production technology and technical characteristics of the finished product, which, together with the management system, form the organizational capital.
Conclusions. The developed model of economic evaluation of IC of machine-building enterprises and their development potential is based on the identification of factors of influence on the process of choosing the basic methods of estimating IC and the formation of a procedure for selecting components of methods for estimating IC in accordance with the needs of specific machinebuilding enterprises or their groups. Accordingly, a typology of factors of influence on the choice of methods for evaluating IC of machine-building enterprises and a matrix of choice of the basic method for evaluating IC have been developed, integrated estimates for the situational choice of the base group of methods for evaluating IC are derived. The graphic model of the economic evaluation of the IC of machine-building enterprises and the potential for its development consists of four parts: the formation of the system of economic evaluation of the IC (EOIC), the monitoring of the EOIC indicators, the evaluation of the response to the measures of regulation of the IC, the targeting of EOIC indicators. The first two parts reflect the concept of EOIC, the selection of relevant indicators, their monitoring and appropriate organizational support. The last two parts are designed to form a mechanism for regulating the IC, based on the constant tracking of changes in key parameters of the IC and its components and the elimination of deviations.
The developed system of indicators EOIC covers the quantitative and qualitative indicators of IC as a whole and its components: human, organizational and consumer capital. For five machine-building enterprises, monetary indicators were calculated on the basis of the proposed methodology for determining the proportion of income derived from the use of human and consumer capital. The cash equivalent of organizational capital is proposed to be determined as a residual value, and the total level of IC -as the value added by intangible assets and discounted at the average rate of the equity capital or its substitute.
The proposed method for calculating the monetary equivalent of IC and its components can be used for any machine-building enterprise, but then for each enterprise it is necessary to form their own system of indicators by choosing from the array of proposed indicators for calculation. The criteria for choosing the indicators for assessing the IC should be: the optimal combination of formalization of calculation and adaptability to application in the practice of the enterprise; symmetric mapping of various components of the IC and their individual elements; a combination of quantitative (physical and monetary) and qualitative indicators and the possibility of bringing them to a common basis; minimizing the number of duplicate indicators and eliminating the impact of sharp onetime changes in input data; suitability for repeated calculation in short and long periods of time within the limits of IC regulation. Actually, the development of an economic and mathematical model for optimizing the indicators of evaluation and minimizing their deviations from the planned values as a result of regulation of the IC is a further direction of our study.
